Hypercholesterolemia does not alter endothelial function in spontaneously hypertensive rats.
In humans, hypercholesterolemia and hypertension are associated with endothelial dysfunction. Here, we assess whether hypercholesterolemia induces endothelial dysfunction in rats with pre-existing hypertension. Spontaneously hypertensive rats (SHR) and normotensive controls (WKY) were fed with a high-cholesterol diet for 12 weeks, and endothelial function was assessed in isolated thoracic aortic rings. In SHR and WKY rats, the hypercholesterolemic diet resulted in the elevation of total cholesterol and low-density lipoprotein levels by approximately 2.5- and 4.5-fold, respectively. However, in aorta, the basal nitric oxide (NO) production--as assessed by the magnitude of L-NG-nitroarginine methyl ester-induced vasoconstriction as well as the NO-dependent relaxation induced by acetylcholine or histamine--were not diminished either in SHR or in WKY rats fed with the hypercholesterolemic diet. Interestingly, prostacyclin (PGI2) production in aortic rings from SHR rats was higher than in the aorta from WKY rats. However, the hypercholesterolemic diet had no further effects on PGI2 production in the aorta either of SHR or WKY rats. The monocyte chemoattractant protein 1 level in plasma was slightly elevated in SHR and WKY rats fed with the hypercholesterolemic diet compared with their normocholesterolemic counterparts. In summary, even in the presence of pre-existing hypertension, hypercholesterolemia fails to modify NO-dependent and PGI2-dependent endothelial function in SHR rats; it also does not induce a robust inflammatory response. Both are prerequisites for the development of atherosclerosis.